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Pedepar/aHoTanis:

1. Incepraniiina po60Ta IPUCBIY€HA BUPIIEHHIO aKTya/IbHOI HAYKOBO-TIPAKTUYHOI 3aa4i po3pO0KM Ta
IOCJIIPKEHHSI METOiB BUSIBJIEHHS 1 aHAJIi3y IIBUAKOIJIMHHMX KOMYTALIMHUX TPAH3I€HTIB TPUBAJIICTIO A0 20 MC, 110
BUSIBJISIIOTBCS Y KOJIMBAHHSAX MUTTEBUX 3HA4€Hb (DA3HUX HANPYT Y TPU(PA3ZHUX €JIEKTPUYHUX MEePeKax HU3bKOY,
cepeHbOi Ta BUCOKOI Hanpyru. O6’eKTOM JOCIiJKEHHS € IPOLLeCH Y TpUQa3HUX eJIEKTPUIHUX MeperKax HU3bKOI,
CepelHbOI Ta BUCOKOI HAIIPYTY 32 YMOB KOMYTallil IOTY)KHUX CIIOKMABAYiB. [[peIMeTOM NOCIiIKEHHS € apaMeTpu
Hanpyru TpudasHoi esIeKTPUYHOI Mepei Mif, Yac MBUAKOIUIMHHUX IIePexiHNX MponeciB. MeTa JOCTiIKeHHs ~
PO3poOKa Ta eKCllepUMEeHTabHaA IIepeBipKa METOiB BUSIBJIEHHS Ta aHasi3y IIBUIKOIIJIMHHYX NIEPEXiHUX [IPOLeCiB
TPUBAJICTIO 10 20 MC y Tpu(asHiil eJIeKTpUYHIN Mepexi. 3a pe3ybTaTaMu JOCIiI>)KEHHS! OTPMMAaHO HACTYIIHI
HayKOBi Pe3yJIbTATU: — YAOCKOHAJIEHO METO], CIEKTPAJILHOTO aHaJIi3y KOMYTALifHUX TPAH3i€HTIB y TpHU(pa3HUX

€JIEKTPUYHUX Mepe’kax MIJIIXOM palioHaJIbHOTO [TO€NHAHHS IBUIKOTO IIepeTBOpeHHs Pyp’e 3 BIKOHHOIO PYHKILIi€0



Bnexmana-Tappica Ta 06IpyHTyBaHHSI TapaMeTPiB aHaIi3HOTO BiKHA, KU, Ha BiiMiHy Bif Tpaguuiiinoro Gyp'e-
aHaslizy 6e3 crieliajJbHO MiflibpaHux BIKOHHUX (PYHKILIIN, Kpalle BpaXOBYE YaCOBY OOMEKEeHICTb TPaH3i€HTIB, 110
IO3BOJISIE MTiIBUIIUTY TOYHICTh BULIJIEHHS CIIEKTPAJIbHUX CKJIQ[0BUX LIBUAKOIUIMHHUX MEPEXiAHNX IIPOLECIB i
[TOKPALIUTY SOCTOBIPHICTD iX aHasi3y; — BIeplle 3alpOIIOHOBAHO METOJ, BULiJIEHHS IIBUIKOIUIMHHUX TPaH31€HTIB
HaIpyryu Ha OCHOBI JBOCTOPOHHbLOI 3BaKEHOI FapMOHINHOI allpOKCUMalLlii METOOM HalMEHIINX KBaJpaTiB, 10
nepenbayae HesasexXHy allpOKCUMALLiI0 CUTHaJTY Y JIiBOMY (IO ozii) Ta npaBomy (micss nopii) BikHax 3 MOJajbIIuM
aHaJi30M 3INLIKY, KU, Ha BiAMiHY Bif BilOMHUX CIIEKTPaJbHUX MiX0LiB, 3a0€e311euye JIOKaJIbHE BiJOKPEMIIEHHS
30ypEeHOI CKJIaf0BOI Bill OCHOBHOI TapMOHIKY, MiJBUIIy€E YYTIUBICTb IO TPAH3i€HTIB TPUBAJICTIO 10 20 MC
(cmiBBimHOIIEHHS CUTHAJ /1yM 3anuuiky 10-35 pasiB y nopiBHSIHHI 3 4-8 pasiB s MWBUIKOrO iepeTBopeHHs Pyp'e)
Ta IOKpalllye YacoBy JioKanizauito 1o 0,5 Mc; — HabyB [10JAJbIIOTO0 PO3BUTKY METO[, aHAJIi3y KOMYTallifHUX
TPaH3i€HTIiB Yy TpU(a3HUX €JIeKTPUIHUX MEPEKax Ha OCHOBI IIO€AHAHHS imiTaliiHOro MmogeoBanHs B Simulink,
CIIEKTPaJIbHOTO aHaji3y Ta 06pOOKY peasbHUX OCLMIIOrpaM, SIKUi, Ha BiIMiHY Bif iCHYIOUMX MiX0OZiB, OpieHTOBaHUX
[IEPEBAKHO Ha YCTAJIEHI pEXXMMU, BPAXOBY€E YaCOBY CTPYKTYPY KOPOTKOIUJIMHHUX IIPOLECIB Ta iX aMIIITyJHO-
YaCTOTHI XapaKTePUCTUKH, 110 JO3BOJISIE TOYHIlIE OLiHIOBAaTH YMOBY BUHUKHEHHS i 1epebir KOMyTalifHAX
nepeHanpyr. [IpakTuyHe 3Ha4€HHS! OTPMMAHUX PE3YyJIbTATIB 17151 €JIEKTPUYHO] iHKeHepii noJisirae B HaCTYITHOMY:
-po3spobisiena y Simulink monens pparmenTta mepexi 110 /10 KB Moke BUKOPHCTOBYBATUCS 1715 iH)XEHEPHOT0
aHaJIi3y KOMyTalifHUX IIPOLIECiB, ONTUMI3allil pE>KUMIB IIyCKY IIOTY>)KHUX JBUTYHIB Ta HABYaHHS CTYJEHTIB
€HEPreTUYHUX CIleljaJIbHOCTEN; —3alIPOIIOHOBAHUI METO]] ABOCTOPOHHLOI 3BasKEHOI FapMOHINHOI alTpOKCUMallii
MO>XKe OyTH MOKJIQZIEeHUI B OCHOBY ITPOIPAaMHUX MOJIYJIiB CUCTEM MOHITOPHUHTY SIKOCTi €JIeEKTPOEHeprii, peeCcTpaTopis
aBapiVHUX PEXXUMIB Ta iHTE€JIEKTyaJIbHUX [IPUCTPOIB PEJIEUHOTO 3aXUCTY i aBTOMATUKY; —~Pe3yJIbTaTU
€KCIIEPMMEHTAJIbHUX JIOCTIiI)KEHb Ha PeajibHUX AaHuX, OTpuMaHux npunagom AHTEC-2, ninTBepIKyoTh
IPUIATHICTh PO3POOJIEHNX AJITOPUTMIB 1O IPAKTUYHOI peaisalii B yMOBax Ail0UMX €JIEKTPUYHUX MEPEX

MIPOMUCJIOBUX HiATIPUEMCTB i MEIUYHUX 3aKIaTiB.

2. The dissertation is devoted to solving a relevant scientific and practical problem: the development and
investigation of methods for detecting and analyzing fast switching transients with a duration of up to 20 ms,
which manifest themselves in oscillations of instantaneous phase-voltage values in three-phase low-, medium-,
and high-voltage electrical networks. The object of research is the processes occurring in three-phase low-,
medium-, and high-voltage electrical networks under conditions of switching high-power loads. The subject of
research is the voltage parameters of a three-phase electrical network during fast-transient processes. The aim of
the dissertation is to develop and experimentally verify methods for detecting and analyzing fast transient
processes with a duration of up to 20 ms in a three-phase electrical network. Based on the research, the following
scientific results were obtained: — The method of spectral analysis of switching transients in three-phase
electrical networks has been improved through the rational combination of the Fast Fourier Transform with the
Blackman-Harris window function and the substantiation of analysis window parameters; unlike conventional
Fourier analysis without specially selected window functions, the proposed method better accounts for the
temporal boundedness of transients, thereby improving the accuracy of spectral component extraction of fast-
transient processes and enhancing the reliability of their analysis; — A novel method for extracting fast-transient
voltage transients is proposed for the first time, based on two-sided weighted harmonic least-squares
approximation, which involves independent approximation of the signal in the left (pre-event) and right (post-
event) windows followed by residual analysis; unlike known spectral approaches, the method provides local
separation of the perturbed component from the fundamental harmonic, increases sensitivity to transients with
durations of up to 20 ms (residual signal-to-noise ratio of 10-35 times compared to 4-8 times for the Fast Fourier
Transform), and improves time localisation to 0.5 ms; — The method of analysing switching transients in three-
phase electrical networks has been further developed through the combination of Simulink simulation modelling,
spectral analysis, and processing of real oscillograms; unlike existing approaches focused primarily on steady-state
regimes, the proposed method accounts for the temporal structure of short-duration processes and their
amplitude-frequency characteristics, enabling more accurate assessment of the conditions of occurrence and
development of switching overvoltages. The practical significance of the results obtained for electrical engineering



is as follows: - the developed Simulink model of a 110 /10 kV network fragment can be used for engineering analysis
of switching processes, optimization of start-up modes of powerful motors, and training of students in power
engineering specialties; - the proposed method of bilateral weighted harmonic approximation can serve as the
basis for software modules of power quality monitoring systems, emergency mode recorders, and intelligent relay
protection and automation devices; - the results of experimental studies using real data obtained with the ANTES-
2 device confirm the suitability of the developed algorithms for practical implementation under the operating
conditions of electrical networks at industrial enterprises and medical institutions.
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Biacue IpizBume Im's I1o-6aTbKOBI [epyenko Cepriit IOpifioBuy

TOJIOBH pajgu

Biacue IlpisBume Im'st [To-6aThKOBI [llesuenko Ceprift IOpiioBId

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY CosonoBHUK AHJpi# OJieKCaHIPOBUY

00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersHa AHaTosIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi

OisSIIBHOCTI

Opuenko TetsaHa AHaTosiiBHa



